Objective. Many changes have been initiated in the Dutch hospital sector to optimize health-care delivery: national agenda-setting, increased competition and transparency, a new system of hospital reimbursement based on diagnosistreatment combinations, intensified monitoring of quality and a multi-layered organizational development programme based on quality improvement collaboratives. The objective is to answer the question as to whether these changes were accompanied by a further development of hospital quality management systems and to what extent did the development within the multilayered programme hospitals differ from that in other hospitals.
Introduction
As in many other Western countries, the quality and safety of hospital-care delivery are high on the agenda in the Netherlands. Quality requirements for Dutch hospitals are laid down in the 1996 Care Institutions Quality Act [1] . This Act is a framework, obliging all care organizations to set up a management system that reflects a cyclic process for monitoring, evaluating and improving the quality of care. growing external pressure (Fig. 1 ). In summary, there has been an increase in managed competition and transparency. Furthermore, public actors (like the Health Care Inspectorate), patient representatives and insurance companies have been provided with instruments to monitor actively the quality and safety of care [4 -8] . A particularly important financial change was the introduction of a reimbursement system based on 'diagnosis-treatment combinations' in 2005. The purpose of the new system was to align the incentives of medical specialists and hospitals, to reduce income differences between similar specialties and to create transparency in the relationship between output and costs [4] . A diagnosistreatment combination consists of all diagnosis-and treatment-related costs incurred by the hospital and physicians. Physicians' fees are integrated with the reimbursement of the hospital, and fixed prices are established in advance for hospital services, based on patient diagnosis and treatment. These are paid regardless of the actual costs hospitals incur in providing these services [4] . Hospitals must negotiate with health-care insurers about the quality and price for diagnostic-treatment combinations [8] .
One non-financial policy intervention worth mentioning was the obligation of all hospitals to have a safety management system operational by 2008 [9] . An even more comprehensive intervention was Better Faster, a national action programme based on three pillars and initiated in 2003.
The purpose of the first pillar was to create awareness and to introduce approaches from business and industry into health care. Issues of safety, logistics, accountability and innovation were prioritized.
Transparency was introduced to guide purchasing decisions and improvement efforts. The second pillar was considered an important step in generating comparative data on the quality of health care. A national set of standardized quality indicators for hospital care has been developed and maintained by the Health Care Inspectorate [5] , and since 2003 annual public reports based on the collected data have been published. In addition, a national website has been launched to provide information on quality aspects of healthcare delivery [10] .
Between 2004 and 2008, the third pillar was put into place, and 24 hospitals joined a multi-layered programme [11] based on different quality improvement collaboratives [12 -14] , an internal programme structure and a leadership programme for hospital executives. This 'multi-level quality collaborative' (Box 1) aimed to enhance the quality of hospital care and to stimulate performance management. Continuous quality improvement at department and organization level should lead to an accelerated development of quality management systems [2, 11] .
Research objective
The objective of this study is to determine whether the mix of recent policy changes has been accompanied by a further development in quality management systems and to ascertain whether the development within multi-level quality collaborative hospitals differs from that in other hospitals.
Methods

Measurement instrument
In previous studies, an instrument was developed and validated that enables determination of the development stage of a health-care organization's quality management system [15 -20] . The instrument was designed in three steps to measure development stages across health-care settings in a nationwide enquiry. First, the validity of the instrument was tested in a separate study [21] . Second, the number of variables was reduced by exploratory factor analysis and a multigroup confirmatory factor analysis that summarized the variables for the different health-care sectors. Third, the reliability of the different scales, subscales and subgroups was assessed by calculating Cronbach's a. In co-operation with experts on quality improvement, the development stages were determined by dividing activities (see the appendix) into four stages: (0) orientation and awareness; (1) preparation; (2) experimentation and implementation and (3) integration into normal business operations [15, 16] .
Box 1 The multi-level quality collaborative
A national programme to stimulate transparency, efficiency and quality of care was implemented in three groups of eight hospitals between 2004 and 2008 (covering approximately a quarter of all hospitals in the Netherlands). This multi-level quality collaborative combined a 2-year top-down and bottom-up approach. At 'bottom' level, physicians, nursing staff and managers were encouraged to participate in quality improvement collaboratives to continuously improve the quality of their work by trying out interventions using a breakthrough model ( plan-do-study-act cycles to test whether changes led to improvement) while being supported by their institution and external change agents. Performance indicators representing quality and efficiency aspects of the work of medical staff were measured repeatedly: for instance, operation theatre productivity, waiting lists for out-patient appointments, length of in-hospital stay, prevalence of wound infections and pressure ulcers and post-operative pain as well as the nature and severity of safety incidents.
At 'top' level, hospital executives participated in a special collaborative leadership programme (Leadership and Organisation Development). A project organization was established to monitor the progress of the various programmes. The strategic management was expected to encourage active staff participation and to support the implementation and spread of the new working methods and results. Feedback loops were established at department and process level, part of the learning cycles during the implementation of the breakthrough model. In addition, the leadership programme strove explicitly for the realization of feedback loops at institutional level to promote the congruence between strategic hospital goals and the performance at department level.
Source: Dückers et al. [14] .
In stage 0, there are no systematic activities for quality assurance and improvement of health-care processes. Some disciplines monitor their own quality through peer review and the use of standards for specific treatments. Management has started describing the mission, vision and services/products of the hospital. In this stage, the professionals are mainly responsible for quality assurance. In stage 1, hospitals create the conditions necessary for systematic quality assurance and improvement. In stage 2, hospitals develop different kinds of quality management activities and improvement projects. The purpose is to cross the boundaries of separate disciplines using the quality-improvement cycle. The hospital reaches the level of integration and establishment in stage 3. Quality management is no longer an experimental activity but is integrated into normal business operations. Results of activities in one focal area will be used for changes and improvements in others. Therefore, it is necessary that hospitals develop activities simultaneously in more than one category. Each stadium of quality management is based on the extent to which particular activities, divided over five categories, are conducted within the organization ( Table 1 ). The five categories are quality policy documents, human resource management, protocols and guidelines, systematic quality improvement and patient participation in quality management activities [15, 16] .
For the analysis of the development stages, category scores were computed based on the presence or absence of activities. The questionnaire used a closed, Likert-type format with three or four ordinally scaled options per question and some nominally scaled questions. In the category 'systematic quality improvement', the items had three response options: the quality improvement procedure (1) is not present, (2) is present, but not entirely operational or (3) is present and operational. Operational was defined as meaning that, for instance, the information obtained from peer review, audits or satisfaction surveys is applied systematically to make improvements. Options 2 ( present) and 3 ( present and operational) are combined in the calculation of the category score. For the items in the other four categories, affirmative answers were used (yes, this activity is present in the organization). All categories were proved to be reliable (with Cronbach's a ranging from 0.71 to 0.86). Missing values were recorded as zero, assuming that missing implied that the activity was 'not present' in the organization. Hospitals with more than five missing activities were excluded.
The development stage was calculated using the category scores. An organization had reached a development stage if it had developed at least one of the quality improvement activities for that stage and most of the activities in the earlier stages.
Multiple measurements
Longitudinal data were used to describe the changes undergone by quality management systems between 1995 and 2007. Data for this study were collected in 1995, 2000, 2005 and 2008. The questionnaire was sent to all Dutch hospitals, followed by a reminder after approximately 3 weeks. Addressees were the chief executive officers of the hospitals, who in most cases completed the questionnaire together with the quality manager.
Multi-level analyses
To test the influence of time and programme participation, additional analyses were needed. Multi-level analyses were conducted with the quality management system development stage as the dependent variable. Hypothetically, if the number of hospitals had remained the same since 1995 and if all hospitals had returned their questionnaires, analyses could be based on at least four measurements for each hospital. However, in reality, hospitals have merged and nonresponses have accumulated.
A multi-level model is needed because measurements are not independent from each other: they are clustered by hospital. Part of the variance in development stage is due to differences between years, whereas another is due to differences between hospitals. Changes through time were studied using a two-level model wherein measurements are nested hierarchically in hospitals. One factor needing to be dealt with involves hospital mergers. If hospitals merged, for instance in 2003, this may mean that the 2000 sample contains two or more hospitals with the same code (if both hospitals completed the questionnaire). In those instances and if, for example, the quality management system score of two hospitals differed, the smaller hospital was given a new unique code.
After having tested an empty model in which only the average development stage was estimated, independent variables were added in three steps. The first step was to test whether development stages differ between measurements (time effect). In the second step, a dummy variable was added to study possible stage differences between the multilevel quality collaborative hospitals and the other group for each measurement. A variable was also included to compare the slopes of both groups (interaction: time Â subgroup). In the third step, to determine whether hospital size is related to quality management-as is suggested by several authors [22, 23] -the number of full-time equivalents was added to study its significance. In the result section, the estimated fixed and random effects are presented per step. A deviance test is used to compare each model with its predecessor, and the deviance can be regarded as a measure of lack of fit between model and data. The larger the deviance (-2 loglikelihood; IGLS), the poorer the fit to the data. The deviance test is a tool to assess whether each next model leads to a substantial reduction in deviance. All analyses were conducted in MLwiN 2.01.
Results
Response rates
A total of 453 questionnaires were sent to the whole popu- 
Changes in category score
When comparing the scores per category between 1995 and 2007, one can see that each dimension scored higher in 2007 than it did in 1995 ( Table 2 ). An independent sample t-test showed that this was the case for each category (P , 0.001) except for patient participation (P , 0.10). In 2000, the development seemed to have experienced a partial fallback within human resource management and patient Furthermore, the data suggest that there had been a gradual increase in development stages since 1995. The total sample contained one instance with more than five missing values on the activities.
An evolving quality infrastructure
In Fig. 2 , the historic quality management system development is visualized in a bar chart. The increase from stage 1 to stage 2 between 1995 and 2000 is followed by a rapidly evolving average development stage in later years. 
Multi-level analyses
A next step is to test the significance of the effect of time, participation in the multi-level quality collaborative and hospital size on quality management system development in four steps. Ideally, one would use data from 1995, 2000, 2005 and 2007 in the analyses. The fact is that the identity of only 54 of the 112 1995 hospitals is known today [18] . This disturbs (n ¼ 199) . The 2000 sample contained four pre-merger redundancies. Only one of the 'double' hospitals had a quality management system score that was different from that of its future merger partner. This hospital was assigned a new code. Table 3 contains the results of the multi-level analyses. Each model is presented in a separate column. In the upper half of the table, the fixed effects are shown; in the lower half are the random effects and the results of the deviance test. In model 0, the average development stage has an estimated value of 1.99. The random effects show that there are significant differences between the measurements (level 1) and not between the hospitals (level 2). In model 1, the time effect is confirmed. Development stages increase through time (P , 0.001), the level 1 variance (random effect) is reduced and the level 2 variance (differences between hospitals) reaches significance. According to the deviance test, model 1 fits the data better than model 0 (P , 0.001).
In model 2, the influence of the multi-level quality collaborative is estimated. There are no significant differences in the average development stage between these and other hospitals (P . 0.05). Model 2, however, reveals that the development slope within the programme group is steeper (P , 0.05). According to the deviance test, model 2 is not an improvement compared with model 1 (P . 0.05).
Model 3 also contains the estimated effect of hospital size. The development trend of programme hospitals is no longer significantly different from that of the other hospitals (P . 0.05; Fig. 3 
Discussion
In the previous section, a general increase in the quality management system development stage at sector level was described. Although one should be careful with claims of causality, the data suggest that quality management systems evolved in the same period that policy changes were implemented in the Dutch hospital sector to enhance external pressure. Before discussing future implications of the findings, it is important to pay extra attention to the relations between time, participation in the multi-level quality collaborative and hospital size. To start with the latter, hospital size has increased in the last century due to mergers [24] . The current mergers follow from corporate strategies to gain bargaining strength in relation to insurers making hospital size a result of sector changes as well. The multi-level quality collaborative was a deliberate attempt to enhance quality management systems. An evaluation showed that, during the programme, hospitals shaped their quality management system according to a model for spread and sustainability, consisting of strategic quality norms (based on the results of previous projects), organizational support for the implementation of new projects at unit level, internal performance agreements between the strategic management and unit heads as well as monitoring and quarterly accountability moments [25] . After having applied a correction for hospital size (confounding), the situation and changes within the programme group are not significantly different from other hospitals. A likely possibility is that extra time is needed for programme hospitals to complete their new infrastructure. Even then, before definite conclusions can be drawn, it needs to be emphasized that the programme was an integrated element of the contemporary national policy mix. By dividing hospitals into two groups-participants versus the others-the multi-level quality collaborative was treated as a distinctive intervention. That is correct, insofar as participants followed an organizational change plan set out and supported by external change agents to stimulate performance management and systematic quality management. The risk of contamination, however, is large, not only because knowledge about the multi-level quality collaborative was never intended to be restricted to programme hospitals; there were enough channels enabling knowledge and insights from the programme to reach individuals at all organizational levels of other hospitals ( public communication of good examples from programme hospitals was actively stimulated). In particular, the policy mix confronted other hospitals with increased competition, transparency, national agenda-setting and so on. All hospitals had to find a way to deal with challenges inherent to the changing environment.
Future
Although difficult to imagine a decade ago, quality management systems have matured. A question is where will this course lead in the future. On the basis of extrapolation, it is likely that the growth of quality management systems within hospitals will come to an end between 2010 and 2015. From there on, measurement instruments will not be sensitive enough to assess further development, making it necessary to develop new ones. Future challenges for hospitals probably have to do with fine-tuning and system maintenance: namely, keeping processes efficient and adapting them to tomorrow's unknown but inevitable changes in the policy agenda and macro environment. Fluctuations in development scores of the system categories in Table 2 may mean that hospitals, after reaching a certain level, will have to invest in order to stay there. In addition to new health-care topics and obligations, the issue of sustainability is expected to continue. Once quality management systems have fully matured, new challenges arise. A high development stage means that an organization is gaining insight into-and achieving a better understanding of-the quality of processes and outcomes. Hence, professionals working in this area have to comply with demands from their organization. These demands are derived partly from a national agenda and imply-despite the fact that physicians acquire more power to ask for facilities to improve quality-a gradual loss of the professional autonomy of physicians as quality control instruments are refined. The policy agenda challenges medicalmanagerial relations, introducing expertise that provides managers with the knowledge and legitimacy to survey and scrutinize medical performance, made real through procedures for incident reporting and root-cause analysis [26, 27] .
It is clear that a number of investments have been made to institute high-functioning quality management systems to optimize the quality of hospital care. A definitive answer to the question of whether the multi-level quality collaborative and the policy changes within the sector contributed to better outcomes of hospital care is currently unavailable. It is necessary to link reliable up-to-date information on quality outcomes to system features. This is a fundamental and urgent issue, because until this step is taken, all efforts are being made only under the assumption-not the certaintythat they contribute to quality.
Strengths and weaknesses
The main strength of this study is that repeated measurements were conducted with an instrument that had been thoroughly tested in previous research. The instrument provides detailed information about quality management activities, independent of specific characteristics of health-care subsectors and of the quality model used by an organization (ISO, EFQM or other models). The most important weakness of this study is the problem of social desirability-a limitation typical of research with self-assessment questionnaires. The increase in the development stage through time is accompanied by a slight decrease in survey response rate. Self-selection may have occurred when hospitals with lessdeveloped quality management systems failed to return the survey. It was measured to what extent an activity was present in the organizations based on the perception of the respondents. Social desirability in the responses could not be excluded. To diminish this risk, hospitals were invited to report activities anonymously to the researchers. To increase survey participation, each organization was promised a feedback report with benchmark figures. Furthermore, social desirability seems unlikely because no sanctions were imposed on non-compliance with the Care Institutions Quality Act in the Netherlands. Another weakness is that no comparison or control group was available to test the effectiveness of the entire policy mix over time. In addition, the effectiveness of quality activities or the development stage on the actual quality of hospital care was not assessed. This issue definitely needs further research.
Conclusion
Over the past decade, many financial and non-financial policy measures have been launched in the Dutch hospital sector with the purpose of overcoming the lagging development of quality management systems. In this study, data from different measurements were described and modelled. The effects of time, participation in a multi-level quality collaborative and hospital size on quality management system development were tested in various models. The main conclusion is that quality management systems have evolved significantly since 1995. Financial and non-financial policy measures at macro level indeed might have provided a form of external pressure that forced hospitals to extend their scale by mergers and stimulated the further development of quality management systems. Hospitals today are entering the stage of systematic quality improvement as feedback loops are established at organization level.
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